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Abstract 



PROBLEM TO BE SOLVED: To obtain an energy ray curing epoxyacrylate resin having a high sensitivity and a 
superior stability at the time of solvent drying, electric property and durability during plating, which are useful for a 
photopolymerizing resin such as a solder-resist. 

SOLUTION: This resin composition contains an acid pendant type epoxyacrylate resin which has a total acid value 
of 30-150KOH-mg/g (per solid) and consists of one or more of (a) a high acid value acid pendant type epoxyacrylate 
resin which is obtained by making 1 mole of hydroxyl group of an epoxyacrylate resin obtained by making an epoxy 
resin having 2 or more epoxy groups in 1 molecule react with an unsaturated monobasic acid react with 0.4-1 .0 
mole of a polybasic acid anhydride and one or more of (b) a low acid value acid pendant type epoxyacrylate resin 
which is obtained by making 1 mole of hydroxyl group of an epoxyacrylate resin obtained by making an epoxy resin 
having 2 or more epoxy groups in 1 molecule react with an unsaturated monobasic acid react with less than 0.4 
mole of a monobasic acid anhydride. 
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y bm^x* 9 0 vmrnmrnft 1 0 om&^z 



*fLT0. 2 — 30«fig|i. ft±L<l±2— 2 OMSgP 
^ffiHT'*) £ * ***** 7tffi^Pf3te^Ki^-^affl^S^ 

[0050] ®tt)8!cO*Wx<?>&l(. «ft;tt 

jh^s^**?****. iwrnzmtLzit. /3-tH 

7Vls—h. fVisistlsTPVls—h^ ^-tFn^y 
xf-/UT? ! Jn>f/Py *.X7x-K y^f/l/7Syx 
fvPT^Ul'-K >?xfvPT a yxf;u7 9 V V- 

[005 1 ] xfuy^ij3^y'7^ yu-K ^ 
fl/y/!/3-;PS;7^!;i/-b, h'Jxfl/y/»Ja 
—H>isT7Vls—b* tfV^Uy^Vn-frisTfV 
U-K 7'Dfl/y/'j3-;l/WJ^N, y/o 

3-^7?yp-h, ^yrob^y^y n-;p^T 

[0052] n 'j n-^rn^y h y 7^ y 

K wxyxy h — ;p h y t y 7 y ix — h „ 'o-^x 

'J^'Jh^fh77^'Jy^h. yXynyX'Jb 
-/lrh57*»J Ix-K yXy^x^'Jh-zKy 
?T?yt— K yXmWJh^K^WJ 
tL<lt hU^(2-7?'jD^/^yX 

[0 0 5 3] ^igfflgiib Hn^y7/W (X?) T 

TKyx^TVK l>l)V^ib'X7xy- /uaMxtK^t 
?yi— K Jif^ v 9mxX*isT9 Ols-hitzii 
VU?yT?V\s-bCDZ't%. xfl/yft?iWCt 

[0054] &tiL±0>mm»m0)ft±*. 

f/^xf/^hy, y^n^tyy^t^^-hya. 

7\ r^-bay/wy^rif^-boy^r^, #;^b>- 
;k 7^;iy*;^b I — ;^^coy^Af\s\i 1 — y^t" 
co*7l^b'h-;Ha. 

[0055] SKxf/k *B£/?-JK -feny^T-fe 
■r-h. 7'f;l/tnyy|/mf-h, */UtTh— /PT 
b-r-h. ^^*;Ub>-^T^-r-h^ir^)PB!x 
^f-yI^B^i:*%*o 

[0056] ±M£co£ 0 ^7ta^1xb'-;u^ y 
/X«#^^'J{i«4Xt±2atUicoS^i: LTfflv* 
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X^xT^'JL—h^flgl 0 011»:WU3 0- 
3 0 011^ M£#2L<li5 0~2 0 0fiSg8T'£> 

i o o 5 7 ] nftttg*. SMt&tcK^^y h 

Mx;K^ T 7 y U - h tfD# yl-*** t RIB L 5 •& 

s-* & x;ra l < . -e^ft^ 

fl^rCTt LTt±. fc*X7xy-/PAMx,-K^>-^B§, h' 

W—lV/i&y f ^H^yiJg, N-^y S^*yl« 
M^£*:<iBgSl5tx;tf* *H8j»3r if o 1 #7 4> 
fc 2 HJiLhOXtf' * ^-r^x.^ isft&fafc k'tf 

[ 0 0 5 8 ] jgtc. i^(c* < £T-#l6Bj|<02&J|l£Sfc 

Y-Mt^mi. i?Tfr*;i>%mm. #>i>#ym&. -? 

cOx^^^fbffiilSiJ^^iWfflL, MK^f^JD^-r^ 

-ft:-^5 1 is^y/ y hfcK* i^T7 y v- h<o#/i># 

[0059] 1 ft¥WZ'J?% <ki>2 mVXtCDUX*;/ 

y nx^yr^ y v- y-mm 1 o om&mzn l 

T, 3 0-300fifigP. *F^L<f±3 0~3 0 0Sfi 
SS. Kfc:#*L<H;5 0~2 0 0MST**. 

f. miti-^y. #-#y75v7%z<MkiiMm<?>& 

[oo6i] *mico%m&mi&®s&.®&. mm. 
rvyhwmmx.i.izArv-yQiffife^ u->va-? 
-fefo&wifi—T-y-z—f—m^ xTu—zi—?-m 

«MMJ-*Wft», y*$&T'*S53feS£^ 

Sttx^/Mf-atuL vm. an. rtiL x». * 
t£P«4fcl±. assorts . rnmt^itig^^t'S: 

[0062] ^mm^M.^m^mM^mit^ j ±h 



if. {mTkm^yr. <pm*myy. m&*m?y 
y\ ^yy^yrtfzit^^f^y^ K y yzrmtm 

^-^tLxmmx'th. 

[006 3] 

immi mz. ^^mm&x/mmmzx*). - 
mmfmizmw-r&ff. anz^x. axx/xn 
mzmb*xn%\,m*). ±xnsMmx-h&i><?>>-r 

(GPC) {zXmMS.L, tfUX^UymMmtLX^ 

U:. 

[0064] ( £fiK0| 1 ) ffiJgfh RVMffift 

h7 2. igc£Aiv #/pv?^7'-/k/*^y?35x 

3tlfc££ttSiL X^^!S2 16)21 6 

f*. r^y/ns7 2. 4gp. h^a-^^?^ 

5S8Sr^DL. ^m5:l»}i:^ji^^*^l 2 0'CT'l 2B* 
m^X^MtKmt:ff^\ mm 0. 5K0H-mg/g (ID 
: 0 . 8K0H-mg/g) , X;fMf 9 2 0 0 

8/eq««JBi»Jt. 'ir(2X^-^^b>-^r 
•fef— 1-^83. 2a5Sr^Wt. xjtHfWJU-h 

( b - 1 ) S-#?t. 

[0065] (Or&m 2 > jftstf, mtm. rx/m^.<% 
tmitilx.tiyyz^iz, x^-yu^^b'^-^r-fe^- 

h7 2. l&ZJJx, j-/UV?l"Y—Jl>Stf7>y?mx. 

Xtfdf i^^fi2 16)21 6gf^i§jB 

1*. T?y/1-K7 2. h'j7i-/l/7^7^ 
5»SrifiJDL. SSRSrlRSa»'ar36*<c.l 2 0TJT1 2B# 
^xxr/HLRJ!52r^-P^. CCO^, xf-/^yut'h 
-/PT-fe-r- h 9 9 . 6gp. fh5t Fn*7k7^yUB? 
30. 4g?5ryjn^9 0'CT'5^Rfi5L. S!fiffi22. 9 
KOH-mg/g. (Blfl^tX: 3 5. 2K0H-i> 1 g/g) . x^ 
^SSl 3 8 0 0 g/e q (Dif Ix^y77 'J U- 
h (b-2) 

[0066] ( 3 ) SSit . JSff &t>'i!i®£ 
7 5 tc s x^-yp^yl. t* h -yl-T-feT— 
h6 5. 6gf!£AfV 7i7-;M*7 7^Ix^y 
ffllKxwoyN-77 0 : ^B*-f y*{G*J3m 

rtg&M, x^df^sai90) i 9o»^8jwl. m 
m^m±mt lx;u w*jy 1 .3^750^.^*. r 

^yyUK72. 435, hy 7xXyU7^-^.7 -c V5SPI: 

^sbl. aaa*iK#a»'Sr3& s fei 20m 2B#rax^ 

^HfcRJC«:fr4«r\ B§W0. 2K0H-mg/g, (OSJ^Hft 
0. 3K0H-ng/g) , XtfJf y^l 1 4 0 0 0 g/e 
q omflg 5- Wz . ? 4 tcx f-y^ yPt' h -yUT -fe -f - h 
^7 5. x.#*isT7 0u-h (b-3) 
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[oo67] ( aum4 ) aotK mtm. Rr/mms 

ffl^simitzyyxzi^z. xf-zi/^/ufh-zp-r-t^- 
h78. 9U£Atl. XlVVfW-lV/Xy ytW^L 
«^y«xtr?nyN-6 80 (JzBm >*lt¥X 
m&t&tiM. 1^^312 16)21 6Sfr$flt 
L. ^a^-pifc^Ji: LT;W KD^yy 1 . 3&Mx.fz 

tk. T7>j;um5o. 4m. 7-7>j;n?4 

9. 23. YV7 x.-i\s7*xn y5gfl£&i!raU £ 

m5-K#a^*^i 2o*cT-i 2^xx^/Htrae 

I£iffi5. lKOH-mg/g, (HJ&frJftg: 7. 8K 
OH-mg/g) , X^i'Sfite. 1 1 200g/eqfc$r 
Ztilzm-/l-Jj;l'\zb-/l>T*7—h£9 0. 5 
UmttLmtfi)t-f&X.7)t*-isT7iJh—h (b-4) * 

[00683 ) a*fh xwisafr 

(Tkmmm l 6 7K0H-mg/g) 3 3 5g|5 -f V 

#o>'S^y^r*-h2 2 2S. AO"n^y>o. 
5SE£ft&A. 8 O'ClrCSBtfgJRJE^ffW NCO% 

( c - 1 ) £»jfc. . 
[0069] £fi*0IJ 1 TW&Kfc-fc^ftb - 1 CO 

44 3. 7U. c -lc?)l 0 435. X^/U#/l-b'b-;l- 
T-trf— h56. OSB^-ftii^, 8 0'CfCTraES: 1 0 

cow^h^ z t zmm Ltzm. fh7ti'ni7K 

77/H!?)l 5. 2U£WiaL. 9 0*CtCT8H#raSJ5E 
£fr-5fc. --5 LTS?«9. lKOH-mg/g. (Eflfrfrgl 
»: 14. OKOH-mg/g) , X^df^S»24 00 0g/ 
eq OflSIHBxsJMfSyr^Ul'-?- (b-5) £f# 
fz, 

[0070] (^®M6 ) ttrmA-tthtitez**^ 

TPOU-h (b-4) 485gg^7 L h5t b'n#S7t<7 
^/H§30. 4gPtx-f-/^;pt'h-/UT-fe7 i -M 
2. 4**iWi9 0XTC5l«SKJ6U Rfif2 3. 1KD 
H-mg/g. (HJBfl-fftJT: 3 5. 5K0H-ng/g) , Xtf 1 ^ 
3*2 38 0 0g/eq<0®K<ix,-tf#xT7',>U-h 
(b-6) 

[0071] ( StiLM 7 ) -&f$M4 Tmt>ilttX* is 
T ?\ )v -y (b-4) 4 8 5«fc. imj£3-|£0>J5Tl# 

htitzT? >j is- hmt^visT*- bm&mk&vt 

(c- 1)055. 7gPSrttj2 s ^85°C(CT6B$^RJE 
Srfi 1 -?*:. S^K^b^b H"o*l7f<77/l-ig30. 435 
tlf/W;l-t'l — /PT-trr- N 4 6 . 4gp^Jni.9 0 

'cv5mmKmt. mmi 8. 2K0H-mg/g. (Sff^jg 

ff: 28. OKOH-mg/g) . X*r* ^3S2 3 8 0 0 g/ 
eqOfiBHBXif^fv-r^UU'-h (b-7) 
[0072] ( £j£0>J8 ) iOKIK HlfFS. SCflKKf* 
tm* ffit tz 7 5 7 3 . 1 -fi. <bil^X,-Jfdf ^ 



T^'Jl^-hffiBSb- 1044 3. 7gPi:Xf-;^;Ub' 
h-^r-fe^-htOS 1 . 835£f-h5b Fo£e;<|<:77 
/H&O 1 5 235£ttji.^ 9 0-C(CT8B#raKJE55:fi-? 
tz, Z? LT|gfffi8 3. OKOH-mg/g. (gBBftlftg: 1 
2 7. 7K0H-mg/g) , I^yii4 7 00 0g/eq 

cr>mmm*#*->T7 t/u-h ( a - 1 > 

[0073] (i^fiJtPI 9 ) figfh J»¥f9. &lftGBfr 
h7i. 535£Aft, 3j-^y^u-y-;uy^7/^Mx 

7 3 (*B#--f y^-ft^I 
HMfe^ttK. X.-tfdf 14)21 4&*m& 
L, 3Rai^«fjBW4: LT'vf Kn^f/yi . 3«RtaiJt 
T?V/Wfc7 2. 4& h U7x-^7 4-7.7 4 V 
5«£ifi*lU ^v^0jC#iX^=5r*^l 2 0-CT'l 2B$ 
^x7r/HtR)S5S:W^^^. -eof^N-^h Hni* 
7^/H?c013 6. 8gPfcxf-;P^fc"h-/l^T-bT-- 
M56. 2gi5$-tta^. SJK9 0*C(CT 88^^15^ 
tf^K Ktt7 7K0H-ag/g. (if^iS: 118. 5K0 
H-mg/g) . X--K^r^3i2 9 9 0 0 g/e q^ftSHBX 
^df^T^'JP-h (a- 2) S:#3t. 

[0074] (&mm i o ) ?asff. m*^. 

^ai2sS:fiii?t7 77 3{c. xf-;^yUb'l — /PT-fer 
-h6 5. 6355- Aix. 7x/-;M,t:7 7^Ix^ 
^flg I^oyN-770 (7^B*-f y^-fb^xm 
tfcft^fttSL x^i^S* 19 0) 19 OgpSr?§^L. 

?m&m±Mt L-c>\J Kodf y y i . 3maltzik. 

T?V)VW.7 2. 4 SP. h'j7xX;l-7*77^ y5SP 
Sr^DL. ^^HJC^ii^*^ 1 2 Ottl 2B#^x 
Xr-/Htfcfc&ft%:->tz. -ecOflfc-f F5hF nil*7 7 
;I^Kf0136. 8gPtXf-;^yPt'h-^T-bx-M 
4 9. 4SP^ttii^. zasgo'c^TSBf^iE^ff 
^. BH18 2. 2K0H-mg/g, m&Mm.: 12 6. 5 
KOH-mg/g) , X,-trJr^£3 2 0 0 0 g/e q^lii 

x^v-ryyiz-h (a- 3) &ntz. 
[0075] (-stim 1 1 ) vssit, iw«s % at/sssE 

<$ffl2s*ffii-tz7 7xznz. ■&f&MlVx.t>titz^#* 
%sT? VV-Ym&\>- 1C04 4 3. 7»fcX^|/^;|/ 
b' I — h«95. 5 gP i: mft^foMT^ L>tl 

tzr? 'j hmt a vi/T*- vmfiitt&m ( c - 

1)055. 7gP^f±ii^8 5°C^T6B#raKJC^To 
fc, -rh7b Ho*H7K7^;HScoi 06. 4gp 

9 0°CtCT8Bf^/e^tr->^. <! 3 Ltl 
{16 4. OKOH-ng/g. (Ba»4MJM9::9 8. 5K0H-mg/ 
g) . X,-tf=Sfi^fi4 7 00 0g/eq<Offii£fflX;J?3r 
isT7 >JU-h (a-4) 

[0076] ( ^JS01 1 2 ) iSSft. atA"M«S 

ftfflVsZffittzyyxaiz. xf/^M-h-^rtf 

-N74. lSP^Ai-l. ^l/V-^^-^Ix^Wf 
yiixt7oyN-68 0 (*B*>f ^-flS?tlMa* 
x^£^Sfi2 16)21 6a55rS8?U. »S 
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7')/\s&6 5. 1 9 7 VJlsM 1 5 . 4gS£tt 

IK$S*3rA*£> 1 2 0°CT1 2^Hxx-f/HtRJSE2rfi : 

-?-Of*f-h7t Kd*e^7^/^coi 3 6. 
8Ht xf ;^^h' h-^7tf - M 5 9 . 2gp£tt 
2^ iSSgO-ClCTS^SiS^O, BSfffi7 5. 9 
KOH-rog/g. (H&4HA*: 116. 8 KOH-mg/g) , X;K 
^y3i4 20 0 0g/e q^itigflx,-}^ ^7-? iji^ 
-h ( a- 5) *f»fc. 

[0077] (^BitCTi 3) msm. mfmsz 

-h74. 135£A*U 7^V'-;l-y^5 y7Mx,-KJf 
M8MB it7D>N-68 0 (±U*4>*imJM 
flSfc^ttSSL X^=/SI2 16)21 6«*»»U 
^fi^ifc^Jt LTV vf KD* y > 1 . 3«KSni.fc«» 
T?'J/1-BS6 5. 19,i)M^iJA«15. 4gff£ 

1 2 0'CTl 2^XX7 L ;HtRJE?:fi : 

[0078] -f(Di$t. -a^M 5 tCT £-f£?iX*:c-l 
<02 7 35£ft)XA.. 8 0*acT5B#rHlR/C2:ft^/i. 
<0f&-r h7tKDi*7 ?;PB?£D 12 1. 6itlf/P 
tf/Pb" h-/UT-fe-r-M 65. 435£fti&*. igg9 
OrtCTS^RiSSrtfVV K«6 5. 9K0H-mg/g. 

(IM^^W: 101. 4K0H-rag/g) , x^ySl4 
900 0g/eq<7)ftB!flX,-Kdfixr^i;p-h (a- 
6 ) 

[0079] (itiS^-fiJc^J 1 ) a^tt. fltflHB. &tfiS 

f-h72. 1S5£-A*U ^y?^/-^/#5 7^ 
Mx^>-fflB§ xt^oyN-69 5 (±B*Jy* 
it¥Tm*l£&#m. 1^^312 16) 2 1 69S£ 
U Ma^SlitS'lt LT^-Y Kadf y y 1 . 335flo 

*£f&. T^y/H87 2. 435. h'j7i^7tX7 

-f^ 5«*aapL. SBR^ttsa****^. 1 2o-c 

[0 0 80] ,T<0B#. 0. 5K0H-mg/g,X 

;K*^3g{±. 1 2 500g/eqT*-it. 
xf;^;|/t'h-^7-fef- h 1 2 835. fb7tHD 
&*7?;MK 8 3. 6gB$rSDi.9 0°CT-5B#SRJ55 
U it^BSffle^^>-hMX,-Kdr>-T^'J^-h 

( x - 1 ) S^iSte, 5 5K0H-mg/g (ISffiJ# 

ltfl:8 4. 6K0H-mg/g) .X^i^iWL 2 800 0 
g/e qt'*o!t. 



[0081] ( it^fKCT 2 ) &jgit. mtm. Rirm 

r- h6 5. 635S:AiX. yxS-JVStfyytm^X 
*isffiffi Xf^PVN-740 (±B*4 >*<{t¥X 

imn£#m, x^^sai 90)19 os5£i§»? 

U ^fi^ihS'Jt LT/vf Kodpy y 1 . 3gpSn^.7t 
f&. 1/1^7 2. 435, h*j7*->U7it-xyjy 
535$-^3DL. £m£lK£&^3:*>'£> 1 2 OXTC'l 2B$ 
raxXr-'HtR^Srff^:^^. -£<0f&-r f-7t Fu*t7j< 
7^yH?cr)7 6SPfcxf-/^^b*h-^r-tx-M 1 

6. 6g55rtta^. &g9 orx-si^isKie-HTV-u K 

fii 5 4 KOH-ng/g . ( Hff^ftf&Jt : 8 3 . 1 KOH-rag/g ) , 
X;K*i^»2 2 0 0 0 g/e q^iftigffiX^^T^ 
'Jl^-N (x-2) 

[0082] ^08, it«^j£(Wfc J: *)%t>titzmm<?) 

mtmzm 1 tc^-f . * 1 +<^«»j±«t<o»* 
type : mm*#*>-®mc?>nm. <c ; ^^/-^/#7 

•y^M. P; 7xy-ypy*'9-y^S) 

ACID : x^v-tKJE5-r^^Sl^/l/7Ky^<7)aillK 
( AA ; V>Um. MA ; £S?M ? 7 .J /pgg ) 
[0083] PENDANT : X;JMf >-T^ 'J h<7)*B!S 

THPA; fh5t FQ*tK7^/^ 

CI; £mM5T'<r)jV'>T*-hmtT7>Jls-hmZ 

AN : ^{ffi (Hl»^Mtt KOH-mg/g) 
NV : (%) 

[0084] KIND : &mTtt2tUZl£&b<0*9t 

high : mmm^yy>hm.^^^T9')\y~Y 

LOW ; hmmi?* isT? 'J 

EPOAC; I^y7?yi/-h 
MID; HMmm^Ti^r^T^VU—b 
[0085] C0QH/m:#tU#>m (^yM) fcx 

^« : ffifflM«X,-K^^gig§c7)^%^i 
tttt: KOH-mg/g (H^mS) 

% 

COOH/OH : (X^^T^ H U 

- h ) (JO^E/l-Jt 
[0086] 

[*n tm&mMT<r)wm<oftim 



mSa TYPE MW ACID PENDANT AN NV KIND COOH/OH 



a-1 C 1650 AA THPA 127.7 65 HIGH 1.0 
a-2 C 900 AA HHPA 118.5 65 HIGH 1.0 
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a-3 


P 


1100 


AA 


THPA 


126.5 


65 


HIGH 


0.9 


a-4 


C 


1650 


AA 


THPA/C1 


98.5 


65 


HIGH 


0.7 


a-5 


c 


1650 


AA/MA 


THPA 


116.8 


65 


HIGH 


0.9 


a-6 


c 


1650 


AA/MA 


THPA/C1 


101.4 


65 


HIGH 


0.8 



b-1 


C 


1650 


AA 




0.8 


65 


EPOAC 


0 


b-2 


C 


1650 


AA 


THPA 


35.2 


65 


LOW 


0.2 


b-3 


P 


1120 


AA 




0.3 


65 


EPOAC 


0 


b-4 


C 


1200 


AA/MA 




7.8 


65 


EPOAC 


0 


b-5 


C 


1650 


AA 


THPA/C1 


14.0 


65 


LOW 


0.1 


b-6 


C 


1200 


AA/MA 


THPA 


35.5 


65 


LOW 


0.2 


b-7 


C 


1200 


AA/MA 


THPA/C1 


28.0 


65 


LOW 


0.2 



x-1 C 1650 AA THPA 84.6 65 MID 0.55 
x-2 P 650 AA THPA 83.1 65 MID 0.5 



[0087] ( mm i-io) tetfrnx^tytu-zmm 



[0088] 

[*2] nism 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


a-l 
a-2 
a-3 
a-4 
a-5 
a-6 


65 


65 


65 


65 


70 


70 


70 


65 


65 


70 


b-1 
b-2 
b-3 
b-4 
b-5 
b-6 
b-7 


35 


35 


35 


35 


30 


30 


30 


35 


35 


30 


AN 


83.0 


89.4 


94.5 


83.0 


71.3 


86.0 


81.4 


92.8 


78.7 


71.0 



[00 89 3 (mmmi) (inossig) 
mum i ~ 9 Rv\mm i , 2 toi vt rmi&iz ± 9 
9 v r mm * im l . o 1 )t«K±(cK)fti»: 3o^t 

O^SOSaglSrffo^. »4>iiX*ittS±fc:*±x-r -/7 
vrSrfflVU 20mJ/cm! s 2O0mJ/cm2^ 

tmzmiuk. 1 «iHiy-r*jg«fc 1 s omm 



[0090] mmm.nr) 



-(M^i790 7: 335 
[009 1] 

[^3] mmmcorvnm 



1 OOH5 



(11) 



#^¥9-87346 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


una i n 

(mj/cm2) 






















120 


6 


6 


6 


7 


8 


9 


9 


9 


9 


9 


200 


10 


10 


10 


11 


12 


12 


11 


11 


11 


12 



[0092] 



ttms 


1 


2 








<»j/cii2) 






120 


4 


5 


200 


7 


8 



mmm 1-10 %.vttm<\ i . 2 T&^titzmmzm^ > 



Coo 93] (jc£?ffl^2 ) (Uisxb-i y^ttxcm 

(.mmm 1 - 1 oxmmm 1,2) 5 0 . 

^>?3L<JX<J h-tl-f-h^T? V\s~h 4.0^ 
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